Abstract. In this paper, by using methods of analysis, we establish Lyapunov integral inequality for certain partial differential systems with α-Laplacian operator. Our result in special case yield interrelated result on Laypunov-type inequality.
Introduction
In a celebrated paper of 1947, Lyapunov [1] proved the following well-known inequality: If x is a nontrivial solution of the second-order linear differential equation.
, on an interval containing the points a and b (a < b) such that x(a) = x(b) = 0, then the so-called Lyapunov inequality.
where, the constant 4 cannot be replaced by a large number.
Since the appearance of Lyapunov's fundamental paper [1] , considerable attention has been given to various extensions and improvements of the Lyapunov-type inequality from different viewpoint [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . A thorough literature review of continuous and discrete Lyapunov inequalities and their applications can be found in the survey papers of [19] and [20] , and the references quoted therein.
In particular, Parhi and Panigrahi [21] considered the following third-order linear differential equation: 
In fact, Parhi and Panigrahi [21] proved the inequality (3) by applying the Cauchy-Schwarz inequality and integrating by parts. The first aim of this paper is to give a simple proof of inequality (2), not applying the Cauchy-Schwarz inequality and integrating by parts (see Section 2). Very recently, Yang, Kim and Lo [22] considered the following more general third-order linear differential equation 
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In 2003, Yang [23] consider the following BVP of nonlinear differential equation with αLaplacian operator:
and with
is the α-Laplacian operator. For α = 1, we obtain the Laplacian operator x'', he obtained the following result:
The main aim of this paper is to consider the following partial differential equation.
In equation (8) 
Theorem 1.4 Let x(s, t) a solution of equation (8) with x(b, d) = x(b, c) = x(a, d) = x(a, c) = 0 and x(s, t)  0 for (s, t)∈ (a, b)×(c, d), and satisfies (i) Let |x(s, t)| be maximized at point
(σ, τ) ∈ (a, b)×(c, d) respectively, i.e. M = |x(σ, τ)| = max{x(s, t) : a≤s≤b, c≤t≤d}. (ii) Let x(a ,τ) =x(σ, c) = 0 = x(b, τ) = x(σ, d) and 0 ) , ( ) , (           b t or a s d t or c t s t s x s t s x . (iii) There exist N such that N t s t s x     ) , ( 2 Then . ) , , ( 1 ) , ( 1 ) , ( )] , ( [ 2 1 1 1 / 1 1                           b a d c b a d c b a d c b a d c dsdt M t s w M dsdt t s q M dsdt t s p M N dsdt t s r       (9) Remark 1
.5 Let p(s, t), q(s, t) and r(s, t) reduce to p(t), q(t) and r(t)
, respectively and with suitable changes, the partial differential equation (8) becomes to the following differential equation
This is just a inequality established by Pachpatte [7] .
Proof of Main Result
Proof of Theorem 1.4 By assumption, we have
Now raising both sides of (11) into the (α + 1)st power and using the Holder inequality on the right side of the resulting inequality with indices (α+1)/α, α+1, we observe that (12) and (15) in view of the fact that x(s,t) is a solution of equation (8) 
